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selection of ND8955 was initiated in 1994 from 500 random prevalent races of stem rust. Ransom is moderately resistant
to prevalent races of leaf rust, but is more resistant thanF10 plants and grown as individual rows in 1995. Eighty-three

plant rows were selected based on uniformity for spike type, Roughrider or Seward. Ransom is susceptible to tan spot
(caused by Pyrenophora tritici-repentis (Dred.) Drechs.).plant height, and resistance to natural leaf rust infections

(caused by Puccinia triticina Eriks.). In 1996, 75 of these selec- The grain quality of Ransom has been tested by the Depart-
ment of Cereal Science and Food Technology at North Dakotations were bulk harvested and designated ND8955-A. Both

ND8955 and ND8955-A were tested at six North Dakota loca- State University since 1992. Ransom has relatively low grain
volume weight of 746 kg m23, which is less than Roughridertions in 1997 and no significant differences were observed in

their yield or other agronomically significant traits such as (764 kg m23) and Seward (755 kg m23). The grain protein
content of Ransom (127 g kg21) is intermediate betweenheading date or reaction to other diseases. The 1996 harvest of

ND8955-A produced the Breeder seed used to initiate increase Roughrider (136 g kg21) and Seward (121 g kg21). Flour extrac-
tion and mixograph water absorption are intermediate be-seed of Ransom.

Ransom is mid-maturity, similar to ‘Roughrider.’ The plant tween Roughrider and Seward. Dough mixing properties and
bread baking performance of Ransom are acceptable, similarheight of Ransom averaged 79 cm, compared with 74 cm for

‘Arapahoe’ and 84 cm for Seward. Ransom spikes are mid- to Arapahoe.
Cultivar protection of Ransom under the U.S. Plant Varietydense, fusiform, awned, and white at maturity. Glumes are

medium length and width with rounded shoulders and acumi- Protection Act is pending. Breeder and Foundation seed is
maintained by the Seedstocks Project, Agric. Exp. Stn., Northnate beak. Seeds are ovate, with rounded cheeks and me-

dium brush. Dakota State Univ., Fargo, ND 58105-5051. U.S. Plant Variety
Protection of Ransom wheat has been applied for (PVP certifi-In 39 North Dakota trials from 1991 through 1997, the grain

yield of Ransom averaged 3422 kg ha21 which was 1% greater cate no. 9900250).
than Seward, 2% greater than Arapahoe, 3% greater than J.A. Anderson,* G.W. Johnson, D.J. Cox, W. Moore,‘Elkhorn,’ and 10% greater than Roughrider. Ransom was J.D. Miller, J.B. Rasmussen, and L.J. Francl (1)tested in the Northern Regional Performance Nursery from
1992 to 1994 (24 site–years across Minnesota, Montana, North

References and NotesDakota, and South Dakota) and had an average grain yield
of 3650 kg ha21, 4% greater than Elkhorn and 10% greater 1. J.A. Anderson, Dep. of Agronomy and Plant Genetics, 411 Bor-

laug Hall, Univ. of Minnesota, St. Paul, MN 55108; G.W. Johnson,than Roughrider. Winterhardiness is similar to Seward,
Dep. of Plant Sciences, North Dakota State Univ., Fargo, NDgreater than Arapahoe, but less than Elkhorn and Roughrider.
58105; D.J. Cox, ECHO, 17430 Durrance Rd., North Fort Myers,Straw strength is similar to Elkhorn and Roughrider and
FL 33917; W. Moore, ConAgra Grain Processing Co., 1521 N.weaker than Seward.
15th St., Omaha, NE 68110; J.D. Miller, USDA-ARS, NorthernRansom has shown resistance to stem rust (caused by Pucci- Crop Science Laboratory, Box 5677, State Univ. Station, Fargo,

nia graminis Pers.:Pers. f. sp. tritici Eriks & E. Henn.) races ND 58105; J.B. Rasmussen and L.J. Francl, Dep. of Plant Pathol-
Pgt-QCCJ and -TPMK after inoculation of greenhouse-grown ogy, North Dakota State Univ., Fargo, ND 58105. Accepted
seedlings at moderate temperature (218C), but susceptibility 30 Sept. 2000. * Corresponding author (ander319@tc.umn.edu).
to these same races at high temperature (27–298C). Field-
grown adult plants have consistently shown resistance to the Published in Crop Sci. 41:594–595 (2001).

REGISTRATION OF GERMPLASM

(2). All BC1F1 heterozygotes were backcrossed to their respec-Registration of Six Isogenic T1BL.1RS Chromosome
tive durums until the BC7 generation and then self-pollinated.Translocation and Six Chromosome
From the selfed progeny, plants homozygous for chromosomes1B Durum Germplasms
1B and T1BL.1RS were identified biochemically and cytolog-

The International Maize and Wheat Improvement Center ically.
announces the release of six pairs of durum (Triticum turgidum The germplasms were developed by the Wide Cross pro-
L. var. durum Desf) germplasms differing for the T1BL.1RS gram of the International Maize and Wheat Improvement
chromosome translocation. The chromosome T1BL.1RS Center (CIMMYT) in Mexico. All T1BL.1RS wheat germ-
translocation was transferred to six chromosome 1B durum plasms possess disease resistance genes Lr26, Sr31, Yr9, and
wheat cultivars ‘Laru,’ ‘Croc 1,’ ‘Dvergand 2,’ ‘Pardo,’ Pm8 located on the rye (Secale cereale) chromosome arm
‘Gutros,’ and ‘Bia.’ For each cultivar, we are registering one 1RS (3). Since this chromosome has substituted 1B in the six
chromosome 1B derived line, and one T1BL.1RS transloca- durums, the above four genes are anticipated to be present.
tion line. Each line has the cross identification Cruza Interge- The 1B derived lines of each cultivar are anticipated to
nérica Mexicana (CIGM) number (Table 1) (Reg. no. GP- differ from their parental stock for the recombination events
643 to GP-654; PI 614044 to PI 614055). Cando/Veery was occurring on the 1BL chromosome arm of the T1BL.1RS
the T1BL.1RS pollen donor for the F1 generation. The homo- translocation and on the other 26 chromosomes during the
zygous selection was made in F2 (1), and its F6 derivative backcross procedure (4) since a different durum cultivar was
utilized here. Each F1 heterozygote (1B, T1BL.1RS) was polli- involved in the production of each 1B, T1BL.1RS F1 heterozy-
nated by its respective durum parent to yield the first backcross gote. There are two earlier reports of durum germplasms with
(BC1) derivative. Two heterozygous BC1 plants with 28 chro- T1BL.1RS translocation (1,4). The six durum germplasms be-
mosomes (1B, T1BL.1RS) were identified by Glucose-phos- ing registered here enhance existing diversity, and shall further

elucidate the contribution of the T1BL.1RS chromosomepho-isomerase (GPI) electrophoresis and Giemsa C-banding
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Table 1. Six durum wheat cultivars where the homozygous 1B chromosome has been substituted by the T1BL.1RS translocation
chromosome following seven backcrosses and a selfing.

Germplasm pedigree Cross number PI number Homozygous BC7 selfed status†

Laru//Cndo/Veery/3/7*Laru CIGM 98.769-1 614044 1B
Laru//Cndo/Veery/3/7*Laru CIGM 98.770-1 614045 T1BL.1RS
Croc1//Cndo/Veery/3/7*Croc1 CIGM 98.772-1 614046 1B
Croc1//Cndo/Veery/3/7*Croc1 CIGM 98.773-1 614047 T1BL.1RS
Dvergand2//Cndo/Veery/3/7*Dv. CIGM 98.774-1 614048 1B
Dvergand2//Cndo/Veery/3/7*Dv. CIGM 98.775-1 614049 T1BL.1RS
Pardo//Cndo/Veery/3/7*Pardo CIGM 98.776-1 614050 1B
Pardo//Cndo/Veery/3/7*Pardo CIGM 98.777-1 614051 T1BL.1RS
Gutros//Cndo/Veery/3/7*Gutros CIGM 98.778-1 614052 1B
Gutros//Cndo/Veery/3/7*Gutros CIGM 98.779-1 614053 T1BL.1RS
Bia//Cndo/Veery/3/7*Bia CIGM 98.780-1 614054 1B
Bia//Cndo/Veery/3/7*Bia CIGM 98.781-1 614055 T1BL.1RS

† 1B germplasms are isogenic ‘extracted’ lines. Isogenic T1BL.1RS lines are substitution derivatives.

translocation in different genetic stocks (2). Intergenérica Mexicana (CIGM) number, (Reg. no. GP-655
Seed samples (3g) of each germplasm will be distributed to GP-688; PI 614010 to PI 614043). Each F1 1B, T1BL.1RS

upon written request. Requests should be directed to the Ge- heterozygote combination was pollinated by its respective
netic Resources Bank, Wheat Program, CIMMYT, Apartado bread wheat parent to yield the first backcross (BCI) deriva-
Postal 6-641, 06600 Mexico, D.F., Mexico. tive. Two heterozygous (1B, T1BL.1RS) BC1 plants with 42

chromosomes were identified by Glucose-Phospho-IsomeraseA. Mujeeb-Kazi,* A. Cortes, V. Rosas, S. Cano,
(GPI) electrophoresis and Giemsa C-banding (4). These BC1F1and R. Delgado (5)
heterozygotes were backcrossed to their respective bread
wheats until the BC7 generation, and then self-pollinated.

References and Notes From the selfed progeny, plants homozygous for chromosomes
1B and T1BL.1RS were identified biochemically (GPI and1. Friebe, B., F.J. Zeller, and R. Kunzmann. 1987. Transfer of the
Acid Page; A-PAGE), and cytologically (Giemsa C-banding).1BL/1RS wheat-rye-translocation from hexaploid bread wheat to

tetraploid durum wheat. Theor. Appl. Genet. 74:423–425. Homozygous plants from each cultivar were then grown and
2. William, M.D.H.M., and A. Mujeeb-Kazi. 1993. Rapid detection seed increased. One derivative per combination is now being

of 1B, 1BL/1RS heterozygotes in the development of homozygous registered as isogenic 1B or T1BL.1RS germplasms (Table 1).
1BL/1RS translocation stocks of Triticum turgidum (2n 5 4x 5 The germplasm was developed by the Wide Cross program
28). Genome 36:1088–1091. of the International Maize and Wheat Improvement Center

3. McIntosh, R.A. 1983. A catalogue of gene symbols for wheat. p.
(CIMMYT) in Mexico. Since the complete T1BL.1RS chro-1197–1255. In S. Sakamoto (ed.) Proc. VI Int. Wheat Genet.
mosome has been substituted, we assume that each of theSymp., Kyoto, Japan.
T1BL.1RS germplasms possess biotic stress resistance genes4. Mujeeb-Kazi, A., M.D.H.M. William, R.L. Villareal, A. Cortes,
Lr26, Sr31, Yr9, and Pm8 that are reportedly located on the ryeV. Rosas, and R. Delgado. 1999. Registration of 11 isogenic

T1BL.1RS chromosome translocation and 11 chromosome 1B (Secale cereale) chromosome arm 1RS (5). The 17 additional
durum germplasms. Crop Sci. (In Press). bread wheat germplasms being registered here enhance exist-

5. A. Mujeeb-Kazi,* A. Cortes, V. Rosas, S. Cano, and R. Delgado. ing diversity, and further elucidate the contribution of
Int. Maize and Wheat Improv. Cent. (CIMMYT), Apartado Postal T1BL.1RS translocation chromosome.
6-641, 06600 Mexico, D.F., Mexico. Registration by CSSA. Ac- Seed samples (3g) of each germplasm will be distributed
cepted 30 Sept. 2000. *Corresponding author (m.kazi@cgiar.org). upon written request. Requests should be directed to the Ge-

netic Resources Bank, Wheat Program, CIMMYT, Apartado
Published in Crop Sci. 41:595–596 (2001). Postal 6-641, 06600 Mexico, D.F., Mexico.

A. Mujeeb-Kazi,* A. Cortes, V. Rosas, S. Cano,
and R. Delgado (6)Registration of 17 Isogenic Chromosome 1B

and 17 T1BL.1RS Chromosome
References and NotesTranslocation Bread Wheat Germplasms

1. Villareal, R.L., E. del Toro, A. Mujeeb-Kazi, and S. Rajaram.Homozygous T1BL.1RS translocation wheats demonstrate
1995. The 1BL/1RS chromosome translocation effect on yieldan agronomic advantage over those lacking this chromosome
characteristics in a Triticum aestivum L. cross. Plant Breed.under the most favorable conditions (1). Superiority of euploid 114:497–500.

1B lines over T1BL.1RS germplasm has also been reported 2. Singh, R.P., J. Huerta-Espino, S. Rajaram, and J. Crossa. 1998.
(2). The need to extend these contrasting observations to Agronomic effects from chromosome translocations 7DL.7Ag and
more diverse germplasms led us to produce 1B or T1BL.1RS 1BL.1RS in spring wheat. Crop Sci. 38:27–33.

3. Skovmand, B., R. Villareal, M. van Ginkel, S. Rajaram, and G.backcross isogenic lines and extracted derivatives for 17 bread
Ortiz-Ferrara. 1997. Semidwarf bread wheats: Names, parentages,wheat cultivars that were either homozygous T1BL.1RS or
pedigrees, and origins. CIMMYT. Mexico, D.F., Mexico.1B. For each 1B cultivar we produced an isogenic T1BL.1RS

4. William, M.D.H.M., O. Riera-Lizarazu, and A. Mujeeb-Kazi.line and a 1B derivative line (Table 1A). Similarly for each
1992. A combination of protein electrophoretic techniques forT1BL.1RS cultivar, we produced an isogenic 1B line and a
the detection of 1B, 1B/1R heterozygote in Triticum aestivum L.T1BL.1RS derivative (Table 1B). Wheat sources (3) that do- J. Genet. Breed. 46:137–142.

nated the T1BL.1RS chromosome to 1B cultivars were 5. McIntosh, R.A. 1983. A catalogue of gene symbols for wheat. p.
‘Glennson’ and ‘Seri M82.’ ‘Ciano T79’ and ‘Pavon 76’ were 1197–1255. In S. Sakamoto (ed.) Proc. VI Int. Wheat Genet.
the 1B chromosome donors to T1BL.1RS cultivars (Table 1). Symp., Kyoto, Japan.

6. A. Mujeeb-Kazi, A. Cortes, V. Rosas, S. Cano, and R. Delgado.The 34 germplasms being registered are identified by a Cruza
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Table 1. Seventeen pairs of isogenic bread wheat cultivars with substituted 1B or T1BL.1RS.

Pedigree Line PI number Homozygous BC7 selfed status

A. 1B homozygous bread wheats (A1)
Yaco/Glennson M81//8*Yaco CIGM98.746-1 614010 1B
Yaco/Glennson M81//8*Yaco CIGM98.747-1 614011 T1BL.1RS
Ciano T79/Glennson M81//8*Ciano T79 CIGM98.748-1 614012 1B
Ciano T79/Glennson M81//8*Ciano T79 CIGM98.749-1 614013 T1BL.1RS
Opata M85/Glennson M81//8*Opata M85 CIGM98.758-1 614014 1B
Opata M85/Glennson M81//8*Opata M85 CIGM98.759-1 614015 T1BL.1RS
Ocoroni F86/Glennson M81//8*Ocoroni F86 CIGM98.762-1 614016 1B
Ocoroni F86/Glennson M81/8*Ocoroni F86 CIGM98.762-2 614017 T1BL.1RS
Esmeralda M86/Glennson M81/8*Esmeralda M86 CIGM98.764-1 614018 1B
Esmeralda M86/Glennson M81//8*Esmeralda M86 CIGM98.765-1 614019 T1BL.1RS
Yecora F70/Seri M82//8*Yecora F70 CIGM98.742-1 614020 1B
Yecora F70/Seri M82//8*Yecora F70 CIGM98.743-1 614021 T1BL.1RS
Agatha/6*Yecora//Seri M82/3/8*Aga/6*Y4 CIGM98.744-1 614022 1B
Agatha/6*Yecora//Seri M82/3/8*Aga/6*Y4 CIGM98.745-1 614023 T1BL.1RS
Mirlo/BuckBuck//Seri M82/3/8*Mirlo/BuckBuck CIGM98.754-1 614024 1B
Mirlo/BuckBuck//Seri M82/3/8*Mirlo/BuckBuck CIGM98.755-1 614025 T1BL.1RS
Pfau/Seri M82//8*Pfau CIGM98.756-1 614026 1B
Pfau/Seri M82//8*Pfau CIGM98.757-1 614027 T1BL.1RS
BuckBuck//Maya/Moncho/3/Seri M82/4/8*/BuckBuck//Maya/Moncho CIGM98.766-1 614028 1B
BuckBuck//Maya/Moncho/3/Seri M82/4/8*/BuckBuck//Maya/Moncho CIGM98.766-2 614029 T1BL.1RS

B. T1BL.1RS homozygous bread wheats (B1)
Glennson M81/Ciano T79//8*Glennson M81 CIGM98.737-1 614030 1B
Glennson M81/Ciano T79//8*Glennson M81 CIGM98.738-1 614031 T1BL.1RS
Bagula/Ciano T79//8*Bagula CIGM98.741-1 614032 1B
Bagula/Ciano T79//8*Bagula CIGM95.2589-1 614033 T1BL.1RS
Bobwhite/Ciano T79//8*Bobwhite CIGM98.760-1 614034 1B
Bobwhite/Ciano T79//8*Bobwhite CIGM98.761-1 614035 T1BL.1RS
Spinebill/Pavon 76//8*Spinebill CIGM98.739-1 614036 1B
Spinebill/Pavon 76//8*Spinebill CIGM98.740-1 614037 T1BL.1RS
Fink/Pavon 76//8*Fink CIGM98.750-1 614038 1B
Fink/Pavon 76//8*Fink CIGM98.751-1 614039 T1BL.1RS
Kauz/Pavon 76//8*Kauz CIGM98.752-1 614040 1B
Kauz/Pavon 76//8*Kauz CIGM98.753-1 614041 T1BL.1RS
Veery 10/Pavon76//8*Veery 10 CIGM98.769-1 614042 1B
Veery 10/Pavon//8*Veery 10 CIGM98.768-1 614043 T1BL.1RS

Int. Maize and Wheat Improv. Cent. (CIMMYT), Apartado Postal available to breeders and geneticists. Written requests should
6-641, 06600 Mexico, D.F., Mexico. Registration by CSSA. Ac- be addressed to the corresponding author. Recipients of the
cepted 30 Sept. 2000. *Corresponding author (m.kazi@cgiar.org). seed are asked to make appropriate recognition of the source

of FL-NSC if it is used in the development of a new cultivar,
Published in Crop Sci. 41:596–597 (2001). germplasm, parental line or genetic stock.

P.L. Pfahler,* R.D. Barnett, and A.R. Blount (5)

Registration of FL-NSC Rye Germplasm References and Notes
with Short Culm or Straw Length

1. Pfahler, P.L., R.D. Barnett, and H.H. Luke. 1985. Florida 401
FL-NSC rye (Secale cereale L.) germplasm (Reg. no. GP- rye: An early forage type adapted to minimum tillage, multiple-

cropping systems. Florida Agric. Exp. Stn. Circ. S-315.2, PI 613129), which has short culm or straw length, was devel-
2. Pfahler, P.L., R.D. Barnett, and H.H. Luke. 1986. Registrationoped and released by the Florida Agricultural Experiment

of ‘Florida 401’ rye. Crop Sci. 26:836.Station.
3. Pfahler, P.L., and R.D. Barnett. 1989. Inheritance of culm lengthThis spring, diploid germplasm was derived from a cross

in rye. J. Hered. 80:504–506.between a short culm (mean 5 66 cm) population of unknown
4. P.L. Pfahler, Agronomy Dep., Box 110500, Univ. of Florida,parentage developed by Dr. Calvin Newton (1) and a normal Gainesville, FL 32611-0500; R.D. Barnett and A.R. Blount, North

long culm (mean 5 143 cm) cultivar ‘Florida 401’ (2, 3). More Florida Res. Educ. Ctr., Quincy, FL 32351-9500. Contribution
than 15 cycles of recurrent phenotypic selection, each involv- of the Florida Agric. Exp. Stn. as Journal Series no. R-07441.
ing over 1000 space plants, were used in the development of Registration by CSSA. Accepted 30 Sept. 2000. *Corresponding

author (plp@gnv.ifas.ufl.edu).FL-NSC rye. In each cycle, individual plants were selected for
short culm length, adaptation to the southeastern USA, spring Appreciation is expressed to Dr. Calvin Newton for supplying the
growth habit, early forage production, and acceptable grain seeds of the short culm parent.
yield with the undesirable plants eliminated before pollination.
The culm length of FL-NSC is slightly longer (mean 5 73 cm) Published in Crop Sci. 41:597 (2001).
and more variable than the short culm parent. Short culm
length was reported to be partially dominant and controlled by Registration of Early-Maturing Fresh Seed Dormant
three loci with moderate broad and narrow sense heritability Peanut Germplasm ICGV 93470values (4). FL-NSC possesses many of the characteristics of
Florida 401, which were described previously (2, 3). At its ICGV 93470 (Reg. no. GP-102, PI 614087) is an improved

Spanish peanut (Arachis hypogaea L. subsp. fastigiata var.present stage of development, FL-NSC is unacceptable for
commercial use in the southeastern USA because of its low vulgaris) germplasm, developed at the International Crops

Research Institute for the Semi-Arid Tropics (ICRISAT) Cen-forage and grain yield.
Small quantities (50 g) of seed of this germplasm line are ter, Patancheru, Andhra Pradesh, India. This improved germ-
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plasm was released by the Plant Materials Identification ment Program, ICRISAT Center, Patancheru P.O., Andhra
Pradesh 502 324, India. Limited quantities of seed of ICGVCommittee of ICRISAT in 1999 for its early-maturity and

fresh seed dormancy in a Spanish background. 93470 are available upon request for research. Seed of this
line are also deposited with the U.S. National Seed StorageICGV 93470 originated from a cross between ICGV 86015

(PI 585005) and ICGV 86155 (PI 594969) made in the 1990 Laboratory, 1111 S. Mason St., Fort Collins, CO 80521-4500.
rainy season at ICRISAT. ICGV 86015 is an early-maturing, H.D. Upadhyaya,* S.N. Nigam, A.G.S. Reddy,high-yielding Spanish germplasm developed at ICRISAT from and N. Yellaiah (4)a cross between ICGS 44 and TG 2E (2). ICGV 86155 is an
improved Spanish germplasm with 4-wk postmaturity fresh References and Notesseed dormancy developed at ICRISAT from ICGS 30/(‘TMV

1. IBPGR and ICRISAT. 1992. Descriptors for groundnut. Interna-10’/Chico F6 breeding line) cross (3). ICGV 93470 arose from
tional Board of Plant Genetic Resources, Rome, Italy, and Int.a selection made in the F3 generation of progeny from a single
Crops Res. Inst. for the Semi-Arid Tropics, Patancheru, AP, India.F2 plant. Phenotypically similar early-maturing, high-yielding
p. 125.F4 plants in the progeny from F3 plants were mass selected

2. Nigam, S.N., M.J.V. Rao, H.D. Upadhyaya, Y.L.C. Rao, and N.S.and bulked at harvest. The process of bulking phenotypically Reddy. 1995. Registration of an early-maturing peanut germplasm
similar plants (mass selection) was repeated until the F6 gener- ICGV 86015. Crop Sci. 35:1718–1719.
ation when the bulk became phenotypically homogeneous. Its 3. Upadhyaya, H.D., S.N. Nigam, M.J.V. Rao, A.G.S. Reddy, N.
pedigree is ICGV 86015/ICGV86155 F2–P46–P2–B1–B1 (where Yellaiah, and N.S. Reddy. 1997. Registration of five Spanish pea-
P refers to single plant selection and B refers to bulk selection). nut germplasm lines with fresh seed dormancy. Crop Sci. 37:1027.

4. H.D. Upadhyaya, S.N. Nigam, A.G.S. Reddy, and N. Yellaiah,ICGV 93470 matures in 95 to 100 d after planting (DAP)
Int. Crops Res. Inst. for the Semi-Arid Tropics (ICRISAT),at ICRISAT, 5 to 10 d earlier than the early-maturing popular
Patancheru P.O., Andhra Pradesh 502 324, India. Registrationcultivar in India ‘JL 24.’ ICGV 93470 was evaluated for yield
by CSSA. Accepted 30 Sept. 2000. *Corresponding authorin 1994, 1995, 1996, and 1997 rainy seasons, and 1994-1995,
(h.upadhyaya@cgiar.org).1995-1996, and 1996-1997 postrainy seasons at ICRISAT. It

produced an average pod yield of 2.11 t ha21, 29.4% more Published in Crop Sci. 41:597–598 (2001).
than JL 24.

ICGV 93470 was evaluated after harvest in the laboratory
Registration of Early-Maturing, Moderately Resistantfor germination of fresh seeds in 1994, 1995, 1996, and 1997

to Rust Peanut Germplasm ICGV 94361rainy seasons, and 1994-1995, 1995-1996, and 1996-1997 post-
rainy seasons. One-week cured seed of ICGV 93470 were also ICGV 94361 (Reg. no. GP-101, PI 614086) is an improved
evaluated for germination in the laboratory in all the seasons Spanish peanut (Arachis hypogaea L. subsp. fastigiata var.
except 1995 rainy season. Each test was repeated three times vulgaris) germplasm, developed at the International Crops
with 30 seeds in each repeat. The average cumulative fresh Research Institute for the Semi-Arid Tropics (ICRISAT) Cen-
seed germination was 4.0% after 3 wk and 6.1% after 4 wk, ter, Patancheru, Andhra Pradesh, India. This improved germ-
compared with 0.8 and 1.5% in the dormant control ‘M 13’ plasm was released by the Plant Materials Identification
and 64.4 and 70.3% in the nondormant control JL 24, respec- Committee of ICRISAT in 1999 for its early maturity and less
tively. The average cumulative cured seed germination after susceptibility to rust (caused by Puccinia arachidis Speg.) than
2 wk of incubation was 22.6% in ICGV 93470, compared with the popular cultivars in India TMV 2 and JL 24.
16.7% in M 13 and 86.7% in JL 24. Further, ICGV 93470 was ICGV 94361 originated from a cross between ICGV 86124
also evaluated for insitu sprouting in field after maturity by and ‘ICG (FDRS) 10’ made in the 1990-91 postrainy season
repeated irrigation in the 1996 and 1997 rainy seasons and at ICRISAT. ICGV 86124 is an early-maturing, high-yielding
1994 to 1995 and 1995 to 1996 postrainy seasons. The average Spanish breeding line developed at ICRISAT from ‘JL 24’/
cumulative insitu field sprouting 10 d after maturity was 0.7% (Dh 3-20/Robut 33-1 F8 breeding line) cross. ICG (FDRS) 10
in ICGV 93470, compared with 0.0% in M 13 and 43.0% in (‘ICGV 87160’ PI 478787) is a Spanish peanut resistant to
JL 24. rust and tolerant to late leaf spot [caused by Phaeoisariopsis

In ICGV 93470, the number of primary branches ranges personata (Berk. & M.A. Curtis) Arx; syn. Cercosporidium
between five and six. The number of secondary branches is personatum (Berk & M.A. Curtis) Deighton]. It was developed
two. It has an erect growth habit and elliptical medium sized at ICRISAT from a cross between Ah 65, a Spanish germ-
dark-green leaves (1). Its main stem is ≈14 cm long, with a plasm, and a rust resistant valencia germplasm NC Ac 17090
canopy width of ≈39 cm when measured at 90 DAP in the (4) and released for rainy season cultivation in peninsular
postrainy season at ICRISAT. Its pods are mainly two seeded, India, where rust and late leaf spot are problems (2). ICGV
small in size averaging 27 mm length and 13 mm breadth, with 94361 arose from a single plant selection made in the F2 genera-
a slight beak, moderate constriction, and slight reticulation. tion of the cross ICGV 86124/ICG (FDRS) 10. Phenotypically
The average meat content is 71% compared with 63% of JL similar early-maturing, high-yielding F3 plants in the progeny
24. Its seed has a tan testa color, weigh 47 g 100 seed21 com- from the F2 plant were mass selected and bulked at harvest.
pared with 42 g 100 seed21 for JL 24. Seed of ICGV 93470 The process of bulking phenotypically similar plants was re-
average 46.3% oil and 23.8% protein. peated in following generations up to F7 when the bulk became

ICGV 93470 is an early-maturing, high-yielding germplasm homogeneous. Its pedigree is ICGV 86124/ICG (FDRS) 10
with fresh seed dormancy in a Spanish background. It can F2-P75-B1-B1-B1-B1 (where P refers to single plant selection and
be used as an improved source of earliness and fresh seed B refers to bulk selection).
dormancy in germplasm enhancement programs. Because of ICGV 94361 was evaluated against rust and late leaf spot
its postharvest fresh seed dormancy, it can also be cultivated under artificially inoculation of spreader rows in 1995, 1996,
in areas where the crop is often caught in rains at harvest and 1997 rainy seasons at ICRISAT. In six trials, 75 to 80 d
resulting in insitu germination, loss of yield, and deterioration after planting (DAP), ICGV 94361 showed an average rating
of seed quality. of 4.4 on a field scale of 1 to 9 (where 1 5 no disease and

Breeder seed of ICGV 93470 will be maintained by the 9 5 81–100% foliage damaged) against rust compared with
5.6 of susceptible control ‘TMV 2’ and 2.3 of resistant controlGenetic Resources Unit, Genetic Resources and Enhance-
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1980. Screening methods and further sources of resistance to pea-ICG (FDRS) 10 and 2.0 of ICGV 86699 (3). Against late leaf
nut rust. Peanut Sci. 7:10–12.spot, it showed an average rating of 5.3 compared with 5.8 of

5. H.D. Upadhyaya, S.N. Nigam, S. Pande, A.G.S. Reddy, and N.susceptible control TMV 2, 4.3 of resistant control ICGV
Yellaiah, Int. Crops Res. Inst. for the Semi-Arid Tropics (ICRI-86699, and 5.3 of tolerant control ICG (FDRS) 10. ICGV
SAT), Patancheru P.O., Andhra Pradesh 502 324, India. Registra-

94361 was also evaluated under natural conditions in farmers’ tion by CSSA. Accepted 30 Sept. 2000. *Corresponding author
fields along with TMV 2 and farmers’ cultivars in districts of (h.upadhyaya@cgiar.org).
Anantpur, Kurnool, and Nalgonda, Andhra Pradesh, India in

Published in Crop Sci. 41:598–599 (2001).the 1996 rainy season. In 24 trials, ICGV 94361 showed an
average rating of 4.0 for rust compared with 5.5 for TMV 2
and 5.6 for the farmers’ cultivar, and 6.2 for late leaf spot Registration of Aspergillus flavus Seed Infection
compared with 7.5 for TMV 2 and the farmers’ cultivars. Resistant Peanut Germplasm ICGV 91278,ICGV 94361 matures in 90-95 DAP at ICRISAT, 10 d ICGV 91283, and ICGV 91284earlier than the early-maturing popular cultivar JL 24. It was
evaluated in two rainy and two postrainy seasons in replicated Improved Spanish peanut (Arachis hypogaea L. subsp. fas-
trials at ICRISAT, which were harvested when the crop accu- tigiata var. vulgaris) germplasm ICGV 91278 (Reg. no. GP-
mulated 1240 8Cd (degree days) (equivalent to 75 DAP in the 98, PI 614083), ICGV 91283 (Reg. no. GP-99, PI 614084), and
rainy season at ICRISAT) and 1470 8Cd (equivalent to ICGV 91284 (Reg. no. GP-100, PI 614085) were developed

at the International Crops Research Institute for the Semi-90 DAP in the rainy season at ICRISAT). ICGV 94361 pro-
Arid Tropics (ICRISAT) Center, Patancheru, Andhraduced an average pod yield of 1.66 t ha21 at 1240 8Cd harvest,
Pradesh, India. These lines were released by the Plant Materi-33.9% more than JL 24, and 2.16 t ha21 at 1470 8Cd harvest,
als Identification Committee of ICRISAT in 1999 for resis-20.7% more than JL 24. The increase in pod yield from 1240
tance to natural seed infection and invitro seed colonization8Cd harvest to 1470 8Cd harvest was 30.1% in ICGV 94361
by the aflatoxin-producing fungus Aspergillus flavus (Link:Fr).compared with 44.4% in JL 24. The lower increase in pod

ICGV 91278, ICGV 91283, and ICGV 91284 originatedyield from 1240 8Cd harvest to 1470 8Cd harvest reflected
from the following three crosses, respectively, ‘JL 24’/UFinherent early-maturity of ICGV 94361 compared with JL 24.
71513-1, U 4-7-5/JL 24, and ‘J 11’/ICGV 86184. The first twoIn ICGV 94361, the number of primary branches ranges
crosses were made in the 1986-87 postrainy season and thebetween six and seven. The average number of secondary
third in the 1985 rainy season at ICRISAT. JL 24 is an early-branches is one. It has an erect growth habit and elliptical
maturing popular cultivar in India (6). It is susceptible to seedmedium sized dark green leaves (1). Its main stem is ≈17 cm
infection and seed colonization by A. flavus. UF 71513-1 is along, with a canopy width of ≈31 cm when measured at 90 DAP
selection from UF 71513, a valencia (subsp. fastigiata var.in the postrainy season at ICRISAT. Its pods are mainly two
fastigiata) line from the USA. It is resistant to seed infectionseeded (3 rare), small in size averaging 30 mm length and
and seed colonization by A. flavus (2). U 4-7-5 is susceptible13 mm breadth, with a slight constriction, slight reticulation,
to seed colonization by A. flavus (2), but supports only lowand without beak. The average meat content is 70%. Its seed
levels of aflatoxin production (4). J 11 is a widely grown culti-has a tan testa color, weigh 38 g 100 seed21 and average 47.0%
var in western and central India and is resistant to seed infec-oil and 21.7% protein.
tion and seed colonization by A. flavus (3). J 11 is also resistantICGV 94361 is an early-maturing rust and late leaf spot
to seed infection by A. flavus in Senegal (9) and Thailand (8)tolerant high-yielding germplasm. It can be grown in areas or
and is being used in breeding programs of these countries (7).situations where these diseases are problems, and the growing
ICGV 86184 is a breeding line developed at ICRISAT fromseason is short. Because of its earliness, it can escape the build
Faizpur 1-5/UF 71513-1 cross. It is interesting to note thatup of various diseases and insect pests late in the season. It
both of ICGV 91283 parents, U 4-7-5 and JL 24, are susceptiblecan also be used as an improved source of earliness in a to seed colonization by A. flavus. In selection of these linesgermplasm enhancement program. (ICGVs 91278, 91283, and 91284), the phenotypically similarBreeder seed of ICGV 94361 will be maintained by the high-yielding F2 plants in each cross were mass selected and

Genetic Resources Unit, Genetic Resources and Enhance- bulked together at harvest. In all three crosses, the process
ment Program, ICRISAT Center, Patancheru P.O., Andhra of bulking phenotypically similar plants (mass selection) was
Pradesh 502 324, India. Limited quantities of seed of ICGV repeated until F8 generation when the bulks became phenoty-
94361 are available upon request for research. Seed of this pically homogeneous. The pedigrees of these germplasm lines
line are also deposited with the U.S. National Seed Storage are as follows: ICGV 91278, JL 24/UF 71513-1 F2-B1-B2-B1-Laboratory, 1111 S. Mason St., Fort Collins, CO 80521-4500. B1-B1-B1; ICGV 91283, U 4-7-5/JL 24 F2-B1-B1-B1-B1-B1-B1;

ICGV 91284, J 11/ICGV 86184 F2-B1-B1-B1-B1-B1-B1 (whereH.D. Upadhyaya,* S.N. Nigam, S. Pande, A.G.S. Reddy,
B refers to bulk selection).and N. Yellaiah (5)

ICGV 91278, ICGV 91283, and ICGV 91284 were evaluated
in the field for A. flavus seed infection (3) in three rainyReferences and Notes
seasons under rain-fed conditions and two postrainy seasons

1. IBPGR and ICRISAT. 1992. Descriptors for groundnut. Interna- under imposed late-season drought conditions, and for seed
tional Board of Plant Genetic Resources, Rome, Italy, and Int. colonization in all of these five seasons (3,5). The average
Crops Res. Inst. for the Semi-Arid Tropics, Patancheru, AP, India. natural seed infection was 0.8% in ICGV 91278, 1.3% in ICGV
p. 125. 91283, and 0.7% in ICGV 91284 compared with 0.9% in the

2. Reddy, L.J., S.N. Nigam, P. Subrahmanyam, A.G.S. Reddy, D. resistant control J 11 and 11.2% in the susceptible control JL
McDonald, R.W. Gibbons, and V. Pentaiah. 1992. Registration 24. The seed colonization by A. flavus under artificial inocula-of ‘ICGV 87160’ peanut. Crop Sci. 32:1075.

tion conditions in the laboratory averaged 18.4% in ICGV3. Reddy, L.J., S.N. Nigam, J.P. Moss, A.K. Singh, P. Subrahman-
91278, 15.4% in ICGV 91283, and 16.7% in ICGV 91284yam, D. McDonald, and A.G.S. Reddy. 1996. Registration of
compared with 13.6% in J 11 and 46.6% in JL 24.ICGV 86699 peanut germplasm line with multiple disease and

These three lines were evaluated for pod yield in two rainyinsect resistance. Crop Sci. 36:821.
4. Subrahamanyam, P., R.W. Gibbons, S.N. Nigam, and V.R. Rao. and three postrainy seasons, in replicated trials at ICRISAT
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334. In D. McDonald and V.K. Mehan (ed.) Proc. Int. Workshopand other locations. ICGV 91278, ICGV 91283, and ICGV
Aflatoxin Contamination of Groundnut, Patancheru, India.91284 produced an average pod yield of 2.16, 2.39, and 2.17 t
6–9 Oct. 1987. ICRISAT, Patancheru, AP, India.ha21, respectively. These yields represent 12.5, 24.5, and 13.0%

3. Mehan, V.K., D. McDonald, S.N. Nigam, and B. Lalitha. 1981.increase over J 11. Each line takes about 100 to 105 d after
Groundnut cultivars with seed resistant to invasion by Aspergillusplanting (DAP) to mature in the rainy season at ICRISAT, flavus. Oleagineux 36:501–507.

which is 10 to 15 d earlier than J 11. 4. Mehan, V.K., D. McDonald, N. Ramakrishna. 1986. Varietal resis-
The number of primary branches ranges between six and tance in peanut to aflatoxin production. Peanut Sci. 13:7–10.

seven in these lines. The number of secondary branches ranges 5. Mixon, A.C. and K.M. Rogers. 1973. Peanut accessions resistant
to seed infection by Aspergillus flavus. Agron. J. 65:560–562.between one and two in ICGV 91278, and three and four in

6. Patil, G.D., S.C. Desale, P.S. Patil, and S.S. Patil. 1980. ‘PhuleICGV 91284. In ICGV 91283 it is only one. All lines have an
Pragati’ A high yielding early bunch variety for Maharashtra. J.erect growth habit and elliptical medium sized leaves (1). The
Maharashtra Agric. Univ. 5:47–52.leaf color is green in ICGV 91278 and ICGV 91284 and light-

7. Rao, M.J.V., S.N. Nigam, V.K. Mehan, and D. McDonald. 1989.green in ICGV 91283. The height of main stem is ≈30 cm in Aspergillus flavus resistance breeding in groundnut: Progress
ICGV 91278 and ICGV 91284, and ≈18 cm in ICGV 91283 made at ICRISAT Center. p. 345–355. In D. McDonald and V.K.
at 90 DAP during the postrainy season. Canopy width is ≈43 Mehan (ed.) Proc. Int. Workshop Aflatoxin Contamination of
cm in ICGV 91278, ≈44 cm in ICGV 91283, and ≈57 cm in Groundnut, Patancheru, India. 6–9 Oct. 1987. ICRISAT, Patan-

cheru, AP, India.ICGV 91284.
8. Thailand Coordinated Groundnut Improvement Program. 1985.All three lines have small sized (24–26 mm average length

Varietal improvement. p. 3–92. In progress report for 1985.and 11–13 mm average breadth) two-seeded pods with an
TCGIP, Dep. of Agric., Ministry of Agric. and Cooperation,occasional three-seeded pod in ICGV 91278. Pods of ICGV
Bangkok.91278 and ICGV 91284 have a slight beak, moderate constric- 9. Zambettakis, C., F. Waliyar, A. Bockelee-Morvan, and O. de Pins.

tion, and slight reticulation. Pod beak, constriction, and reticu- 1981. Results of four years of research on resistance of groundnut
lation are moderate in ICGV 91283. The average meat content varieties to Aspergillus flavus. Oleagineux 36:377–385.
is 70% in ICGV 91278 and ICGV 91283 and 71% in ICGV 10. H.D. Upadhyaya, S.N. Nigam, A.G.S. Reddy, and N. Yellaiah,

Int. Crops Res. Inst. for the Semi-Arid Tropics (ICRISAT), Pa-91284. Their seeds have tan testa color, which weigh 40 to
tancheru P.O., Andhra Pradesh 502 324, India. V.K. Mehan is41 g 100-seed21 in ICGV 91278 and ICGV 91283 and 33 g
former ICRISAT employee. Registration by CSSA. Accepted100-seed21 in ICGV 91284. The average oil content is 46.5,
30 Sept. 2000. *Corresponding author (h.upadhyaya@cgiar.org).48.7, and 47.0% and average protein content 27.2, 23.8, and

22.3%, respectively for ICGV 91278, ICGV 91283, and
Published in Crop Sci. 41:599–600 (2001).ICGV 91284.

ICGV 91278, ICGV 91283, and ICGV 91284 are high-yield-
ing germplasm lines and can be grown in areas where peanut Registration of N313, N314, and N315 Sorghum
is exposed to end-of-season drought, conducive to aflatoxin Germplasm Lines
contamination through preharvest seed infection by A. flavus.

N313, N314, and N315 sorghum [Sorghum bicolor (L.)These germplasms can also be used as improved sources of
Moench] germplasm lines (Reg. no. GP-587, PI 612984; GP-resistance in a genetic enhancement program.
588, PI 612985; and GP-589, PI 612986) were developed jointlyBreeder seed of ICGV 91278, ICGV 91283, and ICGV
by the USDA-ARS and the Agricultural Research Division,91284 will be maintained by the Genetic Resources Unit, Ge-
Institute of Agriculture and Natural Resources, University ofnetic Resources and Enhancement Program, ICRISAT Cen-
Nebraska, and were released in July 1999.ter, Patancheru P.O., Andhra Pradesh 502 324, India. Limited

N313, N314, and N315 are derivatives of IA28 (Atkins,quantities of seed of these lines are available upon request
1983). They were developed with the goal of capturing thefor research. Seed of each line are also deposited with the
heterotic potential of IA28 in pollinator lines with white seedU.S. National Seed Storage Laboratory, 1111 S. Mason St.,
and tan plant color. N313 is an F5 selection from the crossFort Collins, CO 80521-4500.
zerazera ms3 population 3 IA28. N314 and N315 are F6 selec-

H.D. Upadhyaya,* S.N. Nigam, V.K. Mehan, tions from a single F3 family derived from the cross IA28 3
A.G.S. Reddy, and N. Yellaiah (10) SDS3953. SDS3953 is a line obtained in 1984 by Dr. William

Ross (USDA-ARS, retired) from Dr. L.M. Mazhani of Bot-
swana. SDS3953 exhibits large panicles, and was used as aReferences and Notes
source of white seed and tan plant color. All three germplasms

1. BPGR and ICRISAT. 1992. Descriptors for groundnut. Interna- are fertility restorers in A1 cytoplasm. Descriptive data fortional Board of Plant Genetic Resources, Rome, Italy, and Int.
these germplasms was collected at Mead, NE (Table 1). TheCrops Res. Inst. for the Semi-Arid Tropics, Patancheru, AP, India.
three germplasms have white seeds and normal endosperm,p. 125.
and do not have pigmented testa. N313 has purple plant color.2. Mehan, V.K. 1989. Screening groundnut for resistance to seed

invasion by Aspergillus flavus and aflatoxin production. p. 323– N314 and N315 have tan plant color. All three germplasms

Table 1. Characteristics of N313, N314, and N315 grown at Ithaca, NE, in 1998.

Seed Plant Days to Seed Test
color Endosperm color Awns Testa Culms anthesis† Height set‡ weight Yield

1/2 d cm % kg/m23 kg/ha
N313 White Normal Purple – – Juicy 88 109 100 644 6300
N314 White Normal Tan – – Juicy 94 98 100 669 7400
N315 White Normal Tan – – Juicy 92 104 100 618 6066
BWheatland 82 116 100 682 7850
LSDP50.05 1 6 18 103 980

† Days from planting to 50% anthesis.
‡ Percentage self seed set under pollinating bag.
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are awnless, have juicy culms, were 6 to 12 d later in maturity is the most virulent North American race, infecting all nine
standard rust differentials. Race 777 was collected from wildthan BWheatland, and are 7 to 18 cm shorter than BWheat-

land. When crossed to AWheatland, the three hybrids were H. annuus plants in Texas and from cultivated sunflower plants
5 to 9 cm shorter, and 1 d earlier to 3 d later in maturity than in Kansas in 1995. A single pustule isolate of this race was
AWheatland 3 RTx430 (Table 2). All three hybrids produced purified from the sample collected from cultivated sunflower
grain yields equivalent to AWheatland 3 RTx430. N315 was in Kansas and used to determine reaction type (2). Plants of
observed to exhibit excellent panicle exsertion, and to produce the HA-R6, HA-R7, and HA-R8 germplasm populations had
hybrids that exhibited excellent panicle exsertion. Reactions an immune reaction (no uredia) to race 777.
of these germplasm lines to specific insects or diseases have HA-R6 and HA-R7 are bulks of F3-derived F4 plants se-
not been determined. These germplasms are a source of IA28 lected from the crosses HA 323/Ames 3234 and RHA 324/
derived materials in plant types adapted to the northern por- Ames 3234, respectively. HA 323 is a confection maintainer
tion of the U.S. sorghum production region, and are suited line and RHA 324 is a confection restorer line released by the
for the production of high quality grain for feed or food. They USDA-ARS and the North Dakota Agricultural Experiment
have immediate application as sources of white seed (N313, Station in 1985 (3,4). Ames 3234 is an accession from France
N314, N315) and tan plant color (N314, N315) in a heter- named 6 SC U6 L6 and is maintained at the USDA Plant
otic background. Introduction Station, Ames, IA. Plants of HA-R6 were se-

Seed of these germplasm lines will be maintained and dis- lected for confection seed type, lodging resistance, and single-
tributed by the USDA-ARS, Wheat, Sorghum, and Forage headed plant type. Plants of HA-R7 were selected for confec-
Research Unit, Department of Agronomy, University of Ne- tion seed type, lodging resistance, and recessive upper-stem
braska, Lincoln, Nebraska 68583-0937, and will be provided branching.
without cost to each applicant on written request. Requests HA-R8 is a bulk of F4-derived F5 plants selected from the
from outside the USA must be accompanied by an import cross RHA 377/PI 432512. RHA 377 is an oilseed restorer line
permit. Genetic material of these releases will be deposited released by USDA-ARS and the North Dakota Agricultural
in the National Plant Germplasm System where it will be Experiment Station in 1990 (5). PI 432512 is a plant introduc-
available for research purposes, including development and tion collected from the Havasupai Indian Reservation, Supai
commercialization of new varieties/cultivars. It is requested Village, Grand Canyon, Coconino Co., AZ, and is maintained
that appropriate recognition be made if this germplasm con- at the USDA Plant Introduction Station, Ames, IA. Plants
tributes to the development of a new breeding line or cultivar. were selected for upper-stem branching, absence of anthocya-

nin in the seed coat, lodging resistance, oil content, and adapt-J.F. Pedersen* and J.J. Toy (2)
ability to the central and northcentral sunflower production
areas of the USA. Seed has a striped seed coat.References and Notes

The sources HA-R6, HA-R7, and HA-R8 represent the
1. Atkins, R.E. 1983. Registration of 12 sorghum parental lines. Crop first USDA-ARS germplasm with resistance to rust race 777.

Sci. 23:1229. These sources should afford sunflower breeders an opportu-
2. J.F. Pedersen and J.J. Toy. USDA-ARS. Dep. of Agronomy, nity to incorporate rust resistance into confection and oilseedUniv. of Nebraska-Lincoln, Lincoln, NE 68583-0937. Joint contri-

parental lines, thus facilitating the development of disease-bution of the USDA-ARS and the Dep. of Agronomy, Univ. of
resistant hybrids.Nebraska-Lincoln, as Journal Series Paper no. 12885. Registration

Seed of the germplasm populations will be maintained byby CSSA. Accepted 30 Sept. 2000. *Corresponding author
the authors. Small quantities of seed are available by con-(jfp@unlserve.unl.edu).
tacting the authors. We ask that appropriate recognition be

Published in Crop Sci. 41:600–601 (2001). made if these germplasm populations contribute to the devel-
opment of new breeding lines, germplasms, or hybrids.

J.F. Miller* and T.J. Gulya (6)Registration of Three Rust Resistant Sunflower
Germplasm Populations References and Notes

Three sunflower (Helianthus annuus L.) germplasm popula- 1. Gulya, T.J., and S. Masirevic. 1995. Proposed methodologies for
tions were developed and released by the USDA-ARS, Fargo, inoculation of sunflower with Puccinia helianthi and for disease
ND, and the North Dakota Agricultural Experiment Station, assessment. p. 3–47. In Studies on Common Methodologies of

Artificial Inoculation and Population Dynamics of SunflowerFargo, ND. HA-R6 (Reg. no. GP-251, PI 607509) is a confec-
Pathogens. The FAO European Research Network on Sunflower,tion maintainer population, HA-R7 (Reg. no. GP-252, PI
Rome, Italy.607510) is a confection restorer population, and HA-R8 (Reg.

2. Gulya, T., R. Lee, D. Jardine, and H. Schwartz. 1997. Centralno. GP-253, PI 607511) is an oilseed restorer population, re-
Great Plains sunflower rust situation in 1996: Race identificationleased in 1997. These three populations are resistant to race
and hybrid evaluation for resistance. In Proc. 19th Sunflower Res.777 of rust (caused by Puccinia helianthi Schw.) (1). Race 777 Workshop, Fargo, ND. 9–10 Jan. 1997. Natl. Sunflower Assoc.,
Bismarck, ND.

Table 2. Mean performance of AWheatland 3 N313, N314, and 3. Miller, J.F. 1986. Registration of three nonoilseed sunflower midge
N315 hybrids grown at Ithaca, NE, in 1998 and 1999. tolerant bulk populations and three midge tolerant germplasm

lines. Crop Sci. 26:1091–1092.Days to
4. Miller, J.F. 1986. Registration of five nonoilseed sunflower re-anthesis† Height Seed set‡ Test weight

storer germplasm lines. Crop Sci. 26:1265.
d cm % kg/m23

5. Miller, J.F. 1992. Registration of five oilseed sunflower germplasm
AWheatland 3 N313 78 135 94 776 restorer lines (RHA 373 to 377) and two nuclear male-sterile
AWheatland 3 N314 82 131 98 799 populations (NMS 274 and 801). Crop Sci. 32:1298.AWheatland 3 N315 81 135 100 781

6. USDA-ARS, Northern Crop Science Lab., P.O. Box 5677, Fargo,AWheatland 3 Tx430 79 140 90 778
ND 58105. Registration by CSSA. Accepted 30 Sept. 2000. *Corre-LSDP50.05 1 3 9 29
sponding author (millerjf@fargo.ars.usda.gov).

† Days from planting to 50% anthesis.
‡ Percentage self seed set under pollinating bag. Published in Crop Sci. 41:601 (2001).
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RHA 416 was 681 and 664 g kg21, respectively. The highest
linoleic content (779 g kg21) was produced by the cross cmsHA

Registration of Four High Linoleic
Sunflower Germplasms

413/RHA 415.
Four high linoleic sunflower (Helianthus annuus L.) germ- Seed of these germplasms will be available from the authors.

plasms were developed and released by the USDA-ARS, We ask that appropriate recognition be made if these germ-
Fargo, ND, and the North Dakota Agricultural Experiment plasms contribute to the development of new breeding lines
Station, Fargo, ND. HA 413 (Reg. no. GP-247, PI 607504) and or hybrids.
HA 414 (Reg. no. GP-248, PI 607505) are oilseed maintainer

J.F. Miller* and B.A. Vick (3)germplasms, and RHA 415 (Reg. no. GP-249, PI 607506) and
RHA 416 (Reg. no. GP-250, PI 607507) are oilseed restorer
germplasms, released in 1997. These germplasms produced References and Notes
hybrids which were 60 to 80 g kg21 higher in linoleic acid

1. Roath, W.W., J.F. Miller, and T. Gulya. 1986. Registration ofcontent than normal check hybrids presently grown in the
sunflower parental lines HA 821 and HA 822. Crop Sci. 26:217.USA. A high stable linoleic acid content was produced by 2. Fick, G.N., M.L. Kinman, and D.E. Zimmer. 1975. Registration of

these hybrids in different environments of the USA. RHA 273 and RHA 274 sunflower parental lines. Crop Sci. 15:106.
HA 413 and HA 414 are F5-derived F6 maintainer germ- 3. USDA-ARS, Northern Crop Science Lab., P.O. Box 5677, Fargo,

plasms selected from the cross HA 821/2698-1. HA 821 was ND 58105. Registration by CSSA. Accepted 30 Sept. 2000. *Corre-
released by the USDA and the North Dakota Agricultural sponding author (millerjf@fargo.ars.usda.gov).
Experiment Station in 1986 (1). The plant selection 2698-1
was from a high linoleic acid population obtained from Dr. Published in Crop Sci. 41:602 (2001).
Doug George, Department of Primary Industries, Warwick,
Queensland, Australia. Plants within this population varied

Registration of PS-6ne, PS-6L8, PS-6neL8,considerably in morphological characteristics such as height,
P62ne, P62L8, and P62neL8branching, and male fertility. Plant 2698-1 was selected for

Extra-long Staple Cotton Germplasmits single-headed and male fertile characteristics. Fatty acid
analysis indicated that the oil of plant selection 2698-1 had Six germplasm lines of Pima cotton (Gossypium barbadense
≈780 g kg21 linoleic acid. HA 413 and HA 414 were developed L.), possessing the morphological traits okra-leaf, nectariless,
utilizing the pedigree breeding method. and the okra-leaf nectariless combination (Reg. no. GP-708

RHA 415 and RHA 416 are F5-derived F6 restorer germ- to GP-713, PI 613118 to 613123) were developed and released
plasms selected from the cross RHA 274/2696-1. RHA 274 is in 1999 by the USDA-ARS in cooperation with the University
a restorer line released by the USDA and the Texas and North of Arizona. The okra-leaf trait has been demonstrated to con-
Dakota Agricultural Experiment Stations in 1973 (2). Plant fer earlier maturity and partial resistance to the silverleaf
selection 2696-1 was also from the high linoleic population whitefly {Bemisia tabaci (Gennadius) [Strain B 5 B. argenti-
obtained from Australia mentioned above, and was selected folii (Bellows and Perring)]}. The nectariless trait confers par-
for its upper stem branching and male fertile characteristics. tial resistance to the pink bollworm [Pectinophora gossypiella
Fatty acid analysis indicated that the oil of plant 2696-1 had (Saunders)]. The two traits, alone and in combination were
≈760 g kg21 linoleic acid. RHA 415 and RHA 416 were devel- introgressed into early-maturing and full-season genetic back-
oped utilizing the pedigree breeding method and possess genes grounds.
for fertility restoration of the PET1 cytoplasmic male sterility. The six germplasm lines, PS-6ne, PS-6L8, PS-6neL8, P62ne,

Hybrids with the cytoplasmic male sterile lines of the two P62L8, and P62neL8, were developed by backcross breeding.
maintainer germplasms, HA 413 and HA 414, were produced The duplicate recessive alleles ne1ne2, the dominant L 8

2 allele,
by crossing with the two restorer lines, RHA 415 and RHA and their combination, were transferred to the cultivar ‘Pima
416. The hybrids were planted at Fargo, ND, in 1994 and 1996, S-6’ (1) and the early-maturing germplasm line P62 (4) from
Casselton, ND, in 1995, and at Ralls, TX, in 1995 and 1996. okra-leaf and nectariless lines in a ‘Pima S-5’ (3) background.
The Texas site was provided by Triumph Seed Co., Ralls, TX. Pima S-5 was developed by the USDA-ARS from the cross
Check hybrids planted from 1994 to 1996 included Hybrid of the experimental strain 3-79 3 S1 3 S1 78-567-228-325 with
894, Hybrid cmsHA 821/RHA 274, Mycogen 658, and Tri- ‘Pima S-4’ (2). Pima S-6 (PS-6) was developed by the USDA-
umph 545. ARS from the cross of experimental strains 5934-23-2-6 and

The average linoleic acid content of the check or traditional 5903-98-4-4 (1). The P62 parent derives from the cross of
hybrids planted in North Dakota over the 3 yr of testing was experimental strains 6503-33-3-1 and 6614-91-11 (4). Lines PS-
580 g kg21, while the average linoleic acid content of the high 6L8, PS-6ne, and P62ne were developed through four back-
linoleic hybrids planted in North Dakota was 663 g kg21. The cross cycles; PS-6neL8 was developed through three backcross
advantage of the high linoleic hybrids over the checks was cycles, and P62L8 and P62neL8 were developed through two
significant, averaging 83 g kg21. The average linoleic acid con- backcross cycles. Backcrossing was accompanied in each back-
tent of the check or traditional hybrids planted in Texas over cross cycle by individual plant selection in the F2 generation,
the two years of testing was 452 g kg21, whereas the average followed by F3 progeny row selection. Selection was for field
linoleic acid content of the high linoleic hybrids planted in performance and fiber quality. In the final backcross cycle,
Texas was 644 g kg21. The advantage of the high linoleic individual plant selection was practiced in the F3 generation
hybrids over the checks grown in Texas was significant, averag- and seed from selected plants were bulked to create PS-6L8,
ing 192 g kg21. The difference between the high linoleic hybrids PS-6ne, PS-6neL8, P62L8, P62ne, and P62neL8.
grown in North Dakota and Texas was only 19 g kg21, indicat- Yield, earliness of maturity, and fiber traits of the six germ-
ing that the high linoleic hybrids were stable in producing plasm lines were compared with PS-6 and P62 in replicated
linoleic acid content in hybrids over environments. tests at Maricopa and Safford, AZ, in 1998. Significant geno-

The average linoleic acid content of hybrids produced by type differences and genotype by environment interactions
the maintainer germplasms HA 413 and HA 414 was 685 and for yield were observed among the lines. PS-6neL8 produced
686 g kg21, respectively. The average linoleic acid content of 22% more yield than its recurrent PS-6 parent at the low

desert Maricopa location where heat stress occurred. At thehybrids produced by the restorer germplasms RHA 415 and
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higher elevation location, Safford, AZ, PS-6neL8 produced at Stoneville, MS. When the check ‘Centennial’ (1) showed
95% or more defoliation, 39 F2 plants having the least defolia-23% less yield than PS-6. P62L8 and P62neL8 each produced

21% less lint yield than P62 at Maricopa, while at Safford, tion were selected for harvest. In 1992, single plant selections
were made from the F2:3 lines grown in a field nursery atthey produced 31% and 45% less yield, respectively, than P62.

The nectariless lines PS-6ne and P62ne produced less yield Stoneville on the basis of agronomic qualities and the lines
showing little feeding by soybean looper in the field cage. Thethan their recurrent parents at Maricopa, AZ (15% and 10%,

respectively), but equivalent yields at the Safford location. In F3:4 rows were selected in 1993 on the basis of growth type
and agronomic qualities. In addition to the single rows, seedtests of earliness (measured in sequential harvests), PS-6neL8

and PS-6L8 matured 44 and 43% of their total yields 162 d from the corresponding F3:4 lines were grown in a field cage
for reevaluation of soybean looper resistance.after planting; an increase of 18 and 17%, respectively, over

PS-6. P62neL8 matured 58% of its total yield 162 d after plant- Additional seedlings from the F3:4 lines were evaluated for
resistance to stem canker by inoculating 10 plants per lineing; an increase of 20% over P62 and 32% over PS-6. The

P62L8 line matured 10% more of its total yield after 162 d with sterile toothpicks cultured with the pathogen. Fifteen
lines were selected as having resistance to both soybean looperthan did P62 and 22% more than did PS-6. All lines were

within the extra-long staple fiber classification limits; however, and stem canker plus possessing desirable agronomic traits.
In the winter of 1993 to 1994, these 15 lines were screenedthe dual trait PS-6neL8 and P62neL8 lines were shorter and

weaker than their recurrent parents. The line P62neL8 had a in a greenhouse at Stoneville for tolerance to metribuzin,
4-amino-6-(1,1-dimethylethyl)-3-(methylthio)-1,2,4-triazin-lower micronaire reading than its P62 parent.

Small quantities of seed (25 g) are available to cotton breed- 5(4H)-one. These advanced lines were evaluted in replicated
field trials for seed yield in 1994 at Stoneville and near Rollingers, geneticists, and other research personnel upon written

request to R.G. Percy, USDA-ARS, Maricopa Agricultural Fork, MS. Yield of DMK93-9048 was 128% of the yield of its
adapted parent Braxton at Stoneville, and 93% of the yieldCenter, 37860 W. Smith-Enke Road, Maricopa, AZ 85239. It

is requested that appropriate recognition of the source be of Braxton at Rolling Fork. Five lines were further evaluated
in the Uniform Soybean Tests, Southern Region, Preliminarygiven when these germplasm lines contribute to the develop-

ment of a new breeding line, hybrid, or cultivar. Genetic mate- Group VII at seven locations in 1995 (5). In those tests, the
mean seed yield of DMK93-9048 was 67% of the yield ofrial of this release will be deposited in the National Plant

Germplasm System where it will be available for research ‘Stonewall’ (6).
DMK93-9048 is of Maturity Group VII, averaging 2 d laterpurposes, including development and commercialization of

new cultivars. than Stonewall (5). It has a determinate stem termination,
white flowers, gray pubescence, and tan pod walls. Seed areR.G. Percy* (5) yellow with buff hilia, averaging 152 mg per seed (5). Seed
protein and oil average 462 and 200 grams per kilogram, com-

References and Notes pared with 440 and 201 for Braxton. Seed protein and oil
concentrations are means from seed samples taken from three1. Feaster, C.V., and E.L. Turcotte. 1984. Registration of ‘Pima S-6’
replications at locations in six southern states (5). DMK93-cotton. Crop Sci. 24:382.

2. Feaster, C.V., E.L. Turcotte, and E.F. Young, Jr. 1976. Registra- 9048 is tolerant to metribuzin and has shown resistance to
tion of ‘Pima S-4’ cotton. Crop Sci. 16:604. southern root-knot nematode and moderate resistance to pea-

3. Feaster, C.V., E.L. Turcotte, and E.F. Young, Jr. 1976. Registra- nut root-knot nematode in greenhouse tests at Jackson, TN
tion of ‘Pima S-5’ cotton. Crop Sci. 16:604. (5). It is susceptible to the soybean cyst nematode (Heterodera

4. Turcotte, E.L., C.V. Feaster, and E.F. Young, Jr. 1991. Registra- glycines Ichinohe).tion of six American Pima cotton germplasm lines. Crop Sci.
A sample of 50 seeds will be available for at least five years31:495.

for research purposes by writing the corresponding author.5. USDA-ARS, Maricopa Agricultural Center, 37860 W. Smith-
Enke Rd., Maricopa, AZ 85239. Registration by CSSA. Accepted M.M. Kenty, L.D. Young, and T.C. Kilen* (7)
30 Sept. 2000. *Corresponding author (rpercy@ag.arizona.edu).
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of soybean germplasm line D86-3429 resistant to root knot nema-Canker and Possessing High Protein
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Soybean [Glycine max (L.) Merr.] germplasm line DMK93- 3. Hinson, K., R.A. Kinlock, H.A. Peacock, W.H. Chapman, and
W.T. Scudder. 1981. ‘Braxton’ soybean. Florida Agric. Exp. Stn.9048 (Reg. no. GP-276, PI 614007) was developed by the
Circular S-276.USDA-ARS, Stoneville, MS, in cooperation with the Missis-

4. Lambert, L. 1984. An improved screen-cage design for use insippi Agric. and Forestry Exp. Stn., Stoneville, MS, and re-
plant and insect research. Agron. J. 76:168–170.leased April 1999. This line has value as a parent because it

5. Tyler, J. (ed.) 1996. The uniform soybean tests, southern states:possesses high protein and is highly resistant to foliar feeding
1995. USDA-ARS, Stoneville, MS.by the soybean looper [Pseudoplusia includens (Walker)] and 6. Weaver, D.B., R. Rodriguez-Kabana, and H.R. Boerma. 1989.

southern stem canker [caused by Diaporthe phaseolorum Registration of ‘Stonewall’ soybean. Crop Sci. 29:1329.
(Cooke & Ellis) Sacc. var. meridionalis F.A. Fernandez]. 7. M.M. Kenty, 424 Quail Crest Dr., Collierville, TN 38017, L.D.

DMK93-9048 is an F3-derived line from the cross D86- Young, and T.C. Kilen, USDA-ARS, P.O. Box 345, Stoneville,
3429 3 ‘Braxton’ (2,3). D86-3429 is a breeding line having a MS 38776-0345. Cooperative investigation of the USDA-ARS

and the Mississippi Agric. and For. Exp. Stn. Registration byhigh level of resistance to the soybean looper and southern
CSSA. Accepted 30 Sept. 2000. *Corresponding author (tkilen@[Meloidogyne incognita (Kofoid & White) Chitwood] and pea-
ars.usda.gov).nut [M. arenaria (Neal) Chitwood] root-knot nematodes. In

1991, 968 F2 plants were evalauted for soybean looper feeding
in a field cage (4) where moths were released for egg-laying Published in Crop Sci. 41:603 (2001).
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Tucson, seed yield of 24.1 g plant21 was not significantly differ-Registration of WCL-LY2 High Oil
ent from the check line at 22.0 g plant21.Lesquerella fendleri Germplasm

Plants begin flowering in early February and reached full
Lesquerella [Lesquerella fendleri (A. Gray) S. Watson] germ- flowering by mid-April when planted in October in Arizona.

plasm line WCL-LY2 (Reg. no. GP-31, PI 613131) was re- Plants require insect pollinators for seed–set.
leased in 1999 by the Agricultural Research Service, U.S. Limited quantities of seed are available for distribution to
Department of Agriculture at the U.S. Water Conservation qualified researchers upon written request to the correspond-
Laboratory, Phoenix, AZ. WCL-LY2 had improved oil con- ing author. Recipients of seed are asked to make appropriate
tent, lesquerolic acid yield, and seed yield compared with recognition of the germplasm source if used in the develop-
previously released germplasm lines. This germplasm should ment of a new cultivar, germplasm, parental line, or genetic
be suitable for geographic regions similar to the arid south- stock. Requests from outside the USA should be accompanied
western U.S. Plants were developed through mass selection by the appropriate customs control documents.
with seed originating from WCL-LY1(1).

D.A. Dierig,* P.M. Tomasi, and G.H. Dahlquist (4)Five hundred plants of open-pollinated WCL-LY1 were
individually harvested at random from a field grown popula-
tion at The University of Arizona, Maricopa Agricultural Cen- References and Notes
ter (MAC), Maricopa, AZ, in the Spring of 1997. Seed from 1. Dierig, D.A., A.E. Thompson, and T.A. Coffelt. 1998. Registra-
each plant was evaluated for oil quantity, lesquerolic acid tion of three Lesquerella fendleri germplasm lines selected for
quantity, lesquerolic acid yield (oil content multiplied by les- improved oil traits. Crop Sci. 38:287.
querolic acid content), and seed yield per plant. Selection was 2. Dierig, D.A., A.E. Thompson, J.P. Rebman, R. Kleiman, and B.S.
based on lesquerolic acid yield. Seed yield was measured but Phillips. 1996. Collection and evaluation of new Lesquerella and

Physaria germplasm. Ind. Crops Prod. 5:53–63.was not a factor in the selection. Total seed oil content was
3. Thompson, A.E., and D.A. Dierig. 1993. Initial selection andmeasured using a calibrated Pulsed NMR analyzer and fatty

breeding of Lesquerella fendleri, a new industrial oilseed. Ind.acid analysis by gas chromatography (2). Seed from 50 individ-
Crops Prod. 2:97–106.ual plants with the highest lesquerolic acid yield were blended

4. D.A. Dierig, P.M. Tomasi, and G.H. Dahlquist. USDA-ARS,
and planted in the fall of 1997. Plants were randomly in- U.S. Water Conservation Laboratory, 4331 E. Broadway Road,
termated by natural insect pollination. The process was re- Phoenix, AZ 85040-8832. Registration by CSSA. Accepted
peated the following season (1998), and after oil, fatty acid, 30 Sept. 2000. *Corresponding author (ddierig@uswcl.ars.ag.gov).
and seed yield analysis, the resulting population was desig-
nated WCL-LY2. An irrigated yield trial that included WCL- Published in Crop Sci. 41:604 (2001).
LY2, WCL-LO1 (a previous germplasm released for improved
oil), WCL-LH1 (a previous germplasm released for improved

Registration of WCL-SL1 Salt Tolerantlesquerolic acid), WCL-LY1 (a previous germplasm released
for improved lesquerolic acid yield) (1), and a control entry Lesquerella fendleri Germplasm
derived from a 1986 bulk line (3), was planted at MAC, Mari- Lesquerella [Lesquerella fendleri (A. Gray) S. Watson] germ-copa, AZ, and at the Campus Agricultural Center, Tucson, plasm WCL-SL1 (Reg. no. GP-32, PI 613132) was released inAZ, in a completely randomized block design with four repli- 1999 by the Agricultural Research Service, U.S. Departmentcations. The 1986 bulk line was chosen as a control because of Agriculture at the George E. Brown Jr., Salinity Labora-
original selections were made from this population. tory, Riverside, CA, and U.S. Water Conservation Labora-

At Maricopa, seed oil quantity of WCL-LY2 was 294 g tory, Phoenix, AZ. WCL-SL1 has improved salt tolerance
kg21, which was significantly higher (P , 0.001) using a t test, compared with unselected lines and was developed through
than the 264 and 244 g kg21 for WCL-LO1 and the check line, intermating of single plant selections from saline treatments
respectively. At Tucson, seed oil of WCL-LY2 was 267 g kg21, in outdoor sand tanks.
also significantly higher (P , 0.001) than the 248 and 240 g kg21

The selection population originated from a 1986 seed bulk.
for WCL-LO1 and the check line. Lesquerolic acid quantity of This seed population was chosen since it was previously used
WCL-LY2 was 541 g kg21 at Maricopa and significantly higher in a preliminary, 2 yr field experiment under saline conditions
(P , 0.05) than the 535 g kg21 for the check line but not at the Irrigated Desert Research Station, Brawley, CA (1). It
higher than the 539 g kg21 of WCL-LH1. At Tucson, WCL- consisted of equal proportions of one accession from Arizona
LY2 had 531 g kg21 lesquerolic acid and was not significantly and nine from Texas (2). The accession from Arizona was PI
different from WCL-LH1 or the check line. We have found 311165. The Texas accessions were PI 293005, PI 293006, PI
only a narrow range of genetic variation for lesquerolic acid 293007, PI 293009, PI 293010, PI 293012, PI 293013, PI 293015,
with little selection response within L. fendleri germplasm and PI 293016.
(3); however, lesquerolic acid yield (oil content multiplied by In December 1997, transplants were established in outdoor
lesquerolic acid content) was always significantly higher in sand tanks, 1.5- by 3.0- by 2.0-m deep filled with washed sand
WCL-LY2 compared with WCL-LY1 and the check line due (3). Immediately following transplanting, daily irrigations of
to the improved seed oil quantity at both Maricopa and Tuc- a complete nutrient solution were applied with an electrical
son. Lesquerolic acid yield of WCL-LY2 was 145 g kg21 at conductivity (EC) of 3 dS m21 and consisting of (in mol m23):
Maricopa compared with 139 and 132 g kg21 for WCL-LY1 21.5 Na1, 3.5 Ca21, 2.5 Mg21, 6.0 K1, 10.9 SO22

4 , 7.0 Cl2, 5.0
and the check line, respectively. At Tucson, lesquerolic acid NO2

3 , 0.17 KH2P04, 0.05 Fe (as sodium ferric diethyleneamine
yield of WCL-LY2 was 142 g kg21 compared with 132 and pentaacetate), 0.023 H3BO3, 0.005 MnSO4, 0.0004 ZnSO4,
127 g kg21 for WCL-LY1 and the check line. 0.0002 CuSO4, and 0.0001 H2MoO4 made up with Riverside,

Plant height and plant weight at harvest of WCL-LY2 aver- CA, municipal water. Two weeks after seedlings were trans-
aged 30 cm and 208 g in Maricopa, 26 cm and 120 g in Tucson, planted, eight salinity treatments were imposed with irrigation
and were not significantly different than other lines tested. waters designed to simulate saline drainage waters commonly
At Maricopa, WCL-LY2 yielded 35.5 g plant21, which was present in the San Joaquin Valley, CA. The composition of

these drainage waters is typically a mixture of Na1, SO22
4 , Cl2,significantly higher than 27.1 g plant21 of the check line. At
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Mg21, and Ca21 predominating in that order. Electrical con- or in lesquerolic acid (486 g kg21 average) among WCL-SL1
and unselected lines.ductivities of the saline treatments were increased to the de-

sired levels by incremental additions of these five salts over Limited quantities of seed are available for distribution to
qualified researchers upon written request to the correspond-a 9 d period. The experiment consisted of three replications

of eight salinity irrigation treatments with EC values of 3, 6, ing author. Recipients of seed are asked to make appropriate
recognition of the germplasm source if used in the develop-9, 12, 15, 18, 21, and 24 dS m21 in a completely randomized

block design. There were eight tanks for each block corre- ment of a new cultivar, germplasm, parental line, or genetic
stock. Requests from outside the USA should be accompaniedsponding to the eight salinity treatments. In February, irriga-

tions were reduced to every other day. by the appropriate customs control documents.
Salinity had little effect on plant survival until EC of the D.A. Dierig,* M.C. Shannon, and C.M. Grieve (4)irrigation waters exceeded 18 dS m21. The highest salinity

treatments, 21 and 24 dS m21, reduced survival to 9%, and
these were thus the only treatments used for selection pur- References and Notes
poses. When the surviving plants were flowering in early April 1. Grieve, C.M., J.A. Poss, T.J. Donovan, and L.E. Francois. 1997.
1998, mature and open flowers were removed and 18 plants Salinity effects on growth, leaf-ion content and seed production of
were transplanted into a single, caged sand tank and in- Lesquerella fendleri (Gray) S. Wats. Indust. Crops Prod. 7:69–76.
termated using bees as pollinators. The EC in this tank was 2. Thompson, A.E., and D.A., Dierig. 1993. Initial selection and

breeding of Lesquerella fendleri, a new industrial oilseed. Indust.gradually decreased over a period of 7 d to 3 dS m21 to optimize
Crops Prod. 2:97–106.seed production. Seed from 13 plants from the 21 dS m21 and

3. Grieve, C.M., Shannon, M.C., and D.A. Dierig. 1999. Salinityfive from the 24 dS m21 treatments was harvested. All plants
effects on growth, shoot-ion relations and seed production ofwere harvested in June of 1998.
Lesquerella fendleri (Gray) S. Wats. p. 233–237. In J. Janick (ed.),In October 1998, full-sib progeny of this germplasm, desig- Perspectives on new crops and new uses. ASHS Press, Alexan-

nated WCL-SL1, were compared with the original parental dria, VA.
line (the 1986 bulk) and an unselected line segregating 1:1 for 4. D.A. Dierig, USDA-ARS, U.S. Water Conservation Laboratory,
male sterility, designated ‘line 54.’ The three lines were seeded 4331 E. Broadway Road, Phoenix, AZ 85040-8832; M.C. Shannon
into each of 21 outdoor sand tanks in a randomized complete and C.M. Grieve, USDA-ARS, George E. Brown, Jr. Salinity

Laboratory, 450 W. Big Springs Road, Riverside, CA 92507-4617.block design replicated three times in a split-plot arrangement
Registration by CSSA. Accepted 30 Sept. 2000. *Correspondingwith salinity level as the main plots and the germplasm entry
author (ddierig@uswcl.ars.ag.gov).as the sub-plots. There were seven tanks for each replicate

corresponding to the seven salinity treatments. The treatments
Published in Crop Sci. 41:604–605 (2001).were 3 (tap water equivalent, control), 7, 11, 15, 18, 21, and

24 dS m21. Surviving plants in the 18, 21, and 24 dS m21

plots were hand self-pollinated and then pollination bags were
Registration of ICCV 96029, a Super Earlyapplied throughout the months of April and May 1999 to
and Double Podded Chickpea Germplasmfurther select for salt tolerance. This was an alternative to

transplanting surviving plants into a single tank with a ICCV 96029 chickpea (Cicer arietinum L.) (Reg. no. GP-
screened cage for pollinators since the reduced light under 214, PI 612869) was developed and released by the Interna-
the screen limited plant growth in the previous year. tional Crops Research Institute for the Semi-Arid Tropics

WCL-SL1 had significantly higher survival rates following (ICRISAT), Patancheru, (near Hyderabad), India as the earli-
salination than unselected lines in treatments up to 24 dS m21. est flowering chickpea germplasm known in the world. ICCV
WCL-SL1 had 81% plant survival in the 21 dS m21 treatment 96029 is a super early chickpea and flowers about 23 to 27 d
compared with 29 and 46% for line 54 and the 1986 bulk, after sowing at ICRISAT (17.68N, 500 m asl). The earliest
respectively (P , 0.001). WCL-SL1 in the 24 dS m21 treatment flowering previous chickpea cultivar, ICCV 2, flowered in
had a 20% survival rate compared with 0 and 5% for line 54 about 30 to 35 d (1). Control cultivars such as Annigeri, Kran-
and the 1986 bulk, respectively (P , 0.001). No significant thi and ICCV 10 require 45 to 50 d for flowering. Thus, ICCV
differences in plant survival were found among lines in the 96029 is an additional source of genes for early flowering.
3 dS m21 (tap water equivalent, control) and the 7 dS m21 ICCV 96029 is an F6 selection from cross 910253, ICCV
treatments. 2 3 ICCV 93929. The pedigree of ICCV 2 is ICCX-752770-

Plant heights were measured on 11 March 1999. Plants 13P-2P-BP derived from a cross F3 [(K 850 3 GW 5/7) 3 P
began flowering in early February and continued until the end 458] 3 F3 (L 550 3 Guamuchil)-2. The other parent ICCV
of May. WCL-SL1 plants were significantly taller (P , 0.001) 93929 was selected as ICCX-880355-BH-BP-46H-BP-BH from
than unselected lines in all treatments. At the highest salinity a cross of ICC 1069 3 CTCPS 50467. ICCV 96029 was derived
treatment, 24 dS m21, there were only a few surviving plants by the pedigree method where plants were selected from the
from either line 54 or the 1986 bulk. F2 to F5. It was tested under selection number ICCX-910253-

Seed yields of WCL-SL1 in the 3, 7, 11, 15, and 18 dS m21 27P-2P-1P-1P-BP.
salinity treatments were between two and five times greater ICCV 96029 exhibits better early growth vigor (EGV) in
than line 54 and the 1986 bulk. Seed yields of the two highest terms of morphological traits compared with either of its par-
salinity levels were not measured since plants were bagged ents. ICCV 96029 grew taller, produced more branches and
to obtain self-pollinated seed. The lowest seed yield (0.45 g had a wider plant canopy when compared with the ICCV 2
plant21) occurred in the 18 dS m21 treatment for WCL-SL1. parent during the first month. This appears to give an advan-
The highest (1.52 g plant21) occurred in the 11 dS m21 treat- tage to ICCV 96029 for utilizing available moisture more effi-
ment; however, even at the 3 dS m21, seed yield of WCL-SL1 ciently; however, the parental lines eventually closed the
was still significantly higher than the mean seed yield of the canopy and were taller than ICCV 96029 at maturity. ICCV
two unselected lines (P , 0.001). Highest seed yield for all 96029 is a double-podded line, a character known to confer
lines were obtained at treatments 11 and 15 dS m21. There a yield advantage in short season and drought-prone envi-

ronments.were no differences in seed oil content (172 g kg21 average)
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Relatively superior EGV of ICCV 96029 is useful to better USDA great northern germplasm line developed by D.W.
Burke et al. (1). It has dominant I resistance to BCMV andutilize soil moisture in early growth stages in the postrainy

season when chickpea is normally grown. This line matures to CTV (1). Limelight is a very early, large, flat, white-seeded
bush cultivar that was released in Canada as a substitute forin 75 to 76 d at ICRISAT, Patancheru and is about 10 to 15 d

earlier than ICCV 2. Both early flowering and maturity may lima bean. USWA-12 has I gene resistance to BCMV and
complete resistance to CTV. USWA-12 has an indeterminate,help extend chickpea cultivation to shorter season environ-

ments than where the crop is presently grown. upright vine with long tendrils and Type II-B growth habit.
Pods are set from low to high on the plant. USWA-12 wasInformation on flowering and maturity of this line was col-

lected at Hisar (298 N), India, a subtropical location in a major tested at Othello, WA, every year since 1993. Yield of USWA-
12 is comparable to Starlight and about 4% greater than ‘USchickpea growing area, where the temperatures during

chickpea growing season are low (minimum 30 C–140 C and 1140,’ and seed size is larger than Starlight (47 g 100 seeds21

vs 38 g 100 seed21, respectively). It is a late-season bean matur-maximum 150 C–300 C). ICCV 96029 flowered in 41 d and
matured in 128 d compared with the popular cultivar Pant ing 3 to 4 d later than Starlight.

USWA-13 (seed Lot no. 95-2921) is an F7:12 bulk populationG-114, which required 83 d to flower and 155 d to mature
(2). If short-duration genotypes such as ICCV 96029 become from the cross JM-24/‘Anfa’//GN-WM-85-45. Anfa is an up-

right, short-vined, small-seeded great northern type developedavailable for subtropical environments in South Asia, chickpea
productivity may increase and stabilize at a higher level. An in France by E. Max, Legrains Calliard Co. It has resistance

to BCMV, anthracnose [caused by Collectotrichum lindemuth-earlier maturing crop could escape end-of-season drought and
avoid losses caused by Helicoverpa [Helicoverpa armigera ianum (Sacc. & Magnus) Lams.-Scrib.] and halo blight [caused

by Pseudomonas syringae pv. phasiolicola (Burkholder)(Hübner)] pod borer and foliar diseases such as ascochyta
blight [caused by Ascochyta rabiei (Pass.) Labr.] and botrytis Young et al.]. USWA-13 has a type II-B growth habit; maturity

and yields were close to ‘UI-59’ and ‘Alpine’ in Washingtongray mold [caused by Botrytis cinerea Pers. Ex Fr.].
Seed for research purposes is available on request to the and Idaho sites of the 1995 Cooperative Dry Bean Nursery

Trial (2). Seed size was much larger, 38 to 41 g 100 seed21 vsGenetic Resources and Enhancement Program at ICRISAT.
32 to 35 g 100 seed21 for commercial great northern cultivars.Jagdish Kumar* and B.V. Rao (3) The seed is plump and bright white color which was obtained
from the GN-WM-85-45 parent. USWA-13 has dominant I

References and Notes gene resistance to BCMV, but occasionally showed a trace
of CTV in the field, indicating possible variability for this1. Kumar, J., M.P. Haware, and J.B. Smithson. 1985. Registration
character. It may have only one of the two dominant resis-of four short duration fusarium wilt-resistant kapuli (Garbanzo)
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